Progress toward developing effective prophylaxis and treatment of posttraumatic epilepsy depends on a detailed understanding of the basic underlying mechanisms. One important factor contributing to epileptogenesis is decreased efficacy of GABAergic inhibition. Here we tested the hypothesis that the output of neocortical fast-spiking (FS) interneurons onto postsynaptic targets would be decreased in the undercut (UC) model of chronic posttraumatic epileptogenesis. Using dual whole-cell recordings in layer IV barrel cortex, we found a marked increase in the failure rate and a very large reduction in the amplitude of unitary inhibitory postsynaptic currents (uIPSCs) from FS cells to excitatory regular spiking (RS) neurons and neighboring FS cells. Assessment of the paired pulse ratio and presumed quantal release showed that there was a significant, but relatively modest, decrease in synaptic release probability and a non-significant reduction in quantal size. A reduced density of boutons on axons of biocytin-filled UC FS cells, together with a higher coefficient of variation of uIPSC amplitude in RS cells, suggested that the number of functional synapses presynaptically formed by FS cells may be reduced. Given the marked reduction in synaptic strength, other defects in the presynaptic vesicle release machinery likely occur, as well.
Introduction
Brain trauma can lead to delayed onset of epilepsy in man (Annegers et al., 1998; Salazar et al., 1985) and in animal models of both neocortical (Avramescu and Timofeev, 2008; D'Ambrosio et al., 2004; Echlin, 1959; Hoffman et al., 1994; Prince and Tseng, 1993; Ribak et al., 1982) and hippocampal injuries (Buckmaster and Dudek, 1997; Lowenstein et al., 1992; McKinney et al., 1997; Tauck and Nadler, 1985) . A number of alterations likely contribute to posttraumatic epileptogenesis by disturbing the delicate balance between excitation and inhibition in cortical networks. Among these pathophysiological processes, abnormalities of γ-aminobutyric acid (GABA)-mediated inhibition are prominent both in animal models (Kobayashi and Buckmaster, 2003; Luhmann et al., 1995) and in resected human tissue (Loup et al., 2000; Magloczky and Freund, 2005; Williamson et al., 1999) . Loss of inhibitory cells (Buckmaster and Jongen-Relo, 1999; Dinocourt et al., 2003; Marco et al., 1996) and inhibitory synapses (Kumar and Buckmaster, 2006; Marco et al., 1997; Ribak et al., 1979 Ribak et al., , 1982 , changes in molecular composition of postsynaptic (Brooks-Kayal et al., 1998; Zhang et al., 2007) and extrasynaptic (Houser and Esclapez, 2003) Kubota, 1997; Markram et al., 2004; McBain and Fisahn, 2001) , the above spectrum of pre-and postsynaptic alterations that may affect GABAergic transmission and the observations that some subgroups of interneurons are more vulnerable to injury than others (Buckmaster and Jongen-Relo, 1999; Cossart et al., 2001; Wyeth et al., 2010) , make the assessment of modifications in inhibition in epileptogenic tissue a complex task requiring experiments focused on specific properties of identified classes of interneurons (Bernard et al., 2000) . Our previous experiments in the partial neocortical isolation ("undercut" or UC) model of posttraumatic epileptogenesis (Graber and Prince, 2006) have shown that the frequency of miniature inhibitory postsynaptic currents (mIPSCs) and spontaneous (s)IPSCs is decreased in layer V pyramidal neurons without a significant change in mIPSC or sIPSC amplitude (Li and Prince, 2002) . However, more recent results have shown abnormalities of pharmacologically isolated monosynaptic IPSCs in UC cortex, attributable to decreased release of GABA from interneuronal terminals (Faria and Prince, 2010) . Information regarding the contribution of any particular subgroup of interneurons to these abnormalities, their occurrence in other lamina, or the nature of the disorder in inhibitory transmission (e.g., decreases in probability of release (Pr), numbers of inhibitory synapses (n) or quantal size (q)), is Neurobiology of Disease 47 (2012) 102-113 
